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Potential Impacts of Arctic Haze

* Visibility degradation




Mean position of the Arctic air mass in winter (January) and summer (July)

winter

summer

i
/ Morth
_ Atlantic
Ccean

" Pacific

Ocean ‘3
&
e

s Arctic Front Winter _ :
. Major south to north air transport
Arctic Front Summer %" routes into the Arctic



Mean position of the Arctic air mass in winter (January) and summer (July)
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Locations of Long-term Arctic Monitoring Stations
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Seasonality of Arctic Haze
Winter/Spring Increase in Aerosol Light Scattering and Absorption
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Monthly averaged values Quinn et al., Tellus, 2006.



Seasonality of Arctic Haze
Winter/Spring Increase in Aerosol Nitrate and Sulfate
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Seasonality of Arctic Haze
Winter/Spring Increase in Aerosol Potassium, Magnesium, and Calcium
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Detected Trends in Sulfate

1978 — 2004

(Monthly averages for March and April)
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Contrasting Long Term Trends in Nitrate and Sulfate at Alert

Monthly Averages for April
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Trend in organic aerosol concentration

IS unknown due to a lack of data.
Quinn et al., Tellus, 2006.



Trends in Aerosol Light Scattering and Absorption at Barrow and Alert
Monthly Averages for March

Barrow scattering ~ Scattering decreased

| | | | | ~ at Barrow from the early
1980s to mid-1990s but
may be increasing
in the first years of the 21st
century

Absorption at Barrow
decreased from the
mid-1980s to present.

Yet — the decrease in
absorption at Alert appears to be
leveling off.
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Long Term Trends in Black Carbon at Alert and Barrow

All Year Winter (Jan-Apr) Summer (June-Sept)
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“At both sites, the EBC concentrations show signs of an increase
starting in 2000 — 2001.” Sharma et al., JGR, 2006



ISSUE: Levels of Black Carbon and NO;- Appear to be Increasing in the Arctic

Potential Contributing Factors

S Stohl (JGR 12006): Refuted this finding based on the long passage from poI uti \on
ﬁ‘/sour  re ' ns in south and east AS|a to the Arctic relative to more rapid transport
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Absorption at Barrow (Hourly Data)
Compared with Sulfate °
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Seasonal maximum in absorption corresponds to timing of Arctic Haze
but.... there are spikes during the summertime as well.
() Similar results for Alert



Non-sea salt K* at Barrow (Daily Data) Compared with Sulfate
(Tracer of biomass and biofuel burning.)
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Similarly, the seasonal maximum in K* corresponds to timing of Arctic Haze



Based on these data that were collected at low altitude, coastal sites:
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What does this research reveal about the pollutants reaching the Arctic that is
elevant to A imate?

Srice en ratlons of black carbon are highest in the Iowes J%.
tic atmosphere durin g the A rctlc haze season
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What are the limitations of the research?
What additional research is needed?

~ Arctic for enhanced source infor A | AR
== | Coordination of North American, European, and Russian
C toring networks and data bases
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What are the limitations of the research?
What additional research is needed?




What are the limitations of the research?
What additional research is needed ?
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Proposed NOAA 2008 Field Study

International Polar Year Climate Study
March Apnl 2008
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